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LIMITED WARBANTY 



All procliicts iBaiiufact»i.re<3 by Seller axe waxxan.te<3 to be free fro'is defects xb 
material aad workmanship for a period of one Cl) year, unless otherwise 
specified, from date of shipnent and to conform to applicable 
specifications, drawings, blueprints and/or samples. Seller’s sole 
obligation under these warranties shall be to issue credit, repair or 
replace any item or part thereof which is proved to be other than as 
warranted; no allowance shall be made for any labor charges of Buyer for 
replacement of parts, adjustment or repairs, or any other work, unless such 
charges are authorized in advance by Seller. 

If Seller’s products are claimed to be defective in material or workmanship 
or not to conform to specifications, drawings, blueprints and/or samples. 
Seller shall, upon prompt notice thereof, either examine the products where 
they are located or issue shipping instructions for return to Seller 
(transportation-charges prepaid by Buyer) . In the event any of our products 
are proved to be other than as warranted, transportation costs (cheapest 
way) to and from Seller's plant, will be borne by Seller and reimbursement 
or credit will be made for amounts so expended by Buyer. Every such claim 
for breach of these warranties shall be deemed to be waived by Buyer unless 
made in writing within ten (10) days from the date of discovery of the 
defect. 

The above warranties shall not extend to any products or parts thereof which 
have been subjected to any misuse or neglect, damaged by accident, rendereo 
defective by reason of improper in,stallation or by the performance of 
repairs or alterations outside of our plant, and shall not apply to any 
goods or parts thereof furnished by Buyer or acquired from, others at Buyer’s 
request and/or to Buyer's specif ication.s. In addition. Seller's warranties 
do not extend to the failure of tubes, transistors, fuses and batteries, or 
to other equipment and parts inanufactu,red by others except to the extent of 
the original manufacturer's warranty to Seller. 

The obligations under the foregoing warranties are limited to the precise 
terms thereof. These warranties provide exclusive remedies, expressly in 
lieu of all other remedies including claim,s for special or consequential 
damages. SELLER NEITHER MAKES NOR ASSUMES ANY OTHER WARRANTY WHATSOEVER, 
WHETHER EXPRESS, STATUTORY, OR IMPLIED, INCLUDING WARRANTIES OP 
MERCHANTABILITY AND FITNESS, AND HO PERSON IS AUTHORIZED TO ASSUME FOR 
SELLER ANY OBLIGATION OR LIABILITY NOT STRICTLY IN ACCORDANCE WITH THE 
FOREGOING. 
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6080A/81A RF CALORIMETERS 



IMTIODUCTION 



PURPOSE AMD E’CMCTIOM 

The Model 6080A/81A dual-range RF Caloriaieters are a unique 
innovation by Bird Electronic Corporation in calorimetric measurement. The 
need for interpolation of the flow rates, temperature differences, and 
system constants by the user has been eliminated. The power is directly 
displayed in kilowatts on a digital meter. Measurement has a. ±3% of reading 
accuracy and is not frequency dependent, as it measures energy transferred 
into a water medium. The calorimeter is ideal for use as a standard for 
other wattmeters. 
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The "First Law" of thermodynamics states that energy can neither be 
ated nor destroyed, but only converted from one form to another. This is 
basic concept behind the calorimetric method of measurement. A basic 
inition should be noted: if a quantity of heat is transferred into one 

m of water until the temperature of the water is increased one degree 
tigrade, it would be called one gram-calorie, more commonly referred to 
one calorie. In the English system, if one pound of water will increase 
temperature one Fahrenheit degree, one Btu of heat has been transferred 
o it. 

ation 1. 

1 Btu = 1 lb. X 1°F 
1 Calorie = 1 gram, x 1®C 

relationship of grams to pounds and to °F is such that it makes one 
equal to 251.996 calories. 

Another factor in calorimetric measurement should also be taken into 
sideration; the specific heat of a substance. It. has been proven that 
ferent substances having a weight of one pound will require different 





1. Contains the ac line socket for input of ac power. 

2. Provides line voltage selection 115/230 volts. 

3. Contains internally, an ac line fuse. 

Location of fuse and iiistxuctions on line voltage ssjlection are 
detailed iii Section: 1-15. 

b. SENSOR CABLE - This 9-pin D-shell connector supplies the mating 
contacts for the sensor cable. Input /Output data passes to and 
from the con,trol unit via this connector. Pin assignments for 
this connector are given below: 



Pin No. 



Function 



1 

2 

3 

4 

5 

6 

7 

8 
9 



Flow Frequency 

Sensor Supply Voltage (4-15V) 

Input Voltage Reference (+5V) 

Input Voltage Ratio 
Input Temperature Voltage 

Signal Ground 

Output Voltage Reference {+5V) 
Output Voltage Ratio 
Output Temperature Voltage 



c. BCD OUTPUT - This 25-pin D-shell connector supplies a BCD output 
for remote use. Various applications for this output are described 
in Section VIII. Pin assignments for this connector axe given below: 



n No. 


Piiri nf" i nn 


Pin No 


1 


BCD 100 


14 


2 


BCD 200 


15 


3 


BCD 400 


16 


4 


BCD 800 


17 


5 


NC 


18 


6 


BCD 10 


19 


7 


BCD 20 


20 


8 


BCD 40 


21 


9 


BCD 80 


22 


10 


BCD 1 


23 


11 


BCD 2 


24 


12 


BCD 4 


25 


13 


BCD 8 





Function 

BCD Ground 

Hold 

NC 

BCD 1000 
+5¥ 

0E3 (Tens) 

0E2 (Hundreds) 

0E4 (Units + Overrange) 

OEl (Thousand + Polarity) 

Overrange 

Polarity 

Data Valid 
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. FLOW INDICATOR 4. RF POWER / CAL SWITCH 








SECTION IV - MAINTENANCE 



4-1. G ENERAL 

4-2. Only a moderate aitiount of preventive saintenance- is reqaired for the 
Model 6080A/81A RP Calorimeter, Use reasonable care in liaadlingf do not 
drop the control unit or electronic sensor assemblies. 

4-3. PREVENTIVE MAINTENANCE 



Following the routine below will ensure years of failure— free 

operation. 

0.S, CLiE^NING 

A main factor in effective preventive maintenance is 
cleanliness. For optimum performance and service life the 6080A must 
be kept in a clean and dust-free condition. When not in use keep the 
main control unit in a, clean, cool environment. The sensor cable 
connectors must be kept clean. Carefully wipe the metallic contacts 
and connector bodies. Using a cotton swab stick is helpful. The 
operating panel should be wiped clean with a soft cloth. Clean the 
DPM and flow meter face only when necessary. 

b. IHSPECTI OM 

Periodic inspection should be performed at three to six-month 
intervals dependent on amount of contimious use. 

1. Connections - Inspect all interconnections to sensors and 
control unit for bent, broken, and missing pins, 

C . ROUTINE SERVICE CHECKS 

1. The coolant strainer is used to trap any small particles that 
may hinder the operation of the flow meter or load. This strainer is 
subject to occasional cleaning or element replacement. If the unit 
is heavily used the strainer should be checked and cleaned about once 
a month. This interval may be extended if experience shows that only 
a small amount of residue is found in the sediment bowl. For cleaning 
or replacement of strainer see Paragraph 5-5. 
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and frequency at pin 8 of 
header Jl. The voltage 
should be approximately 1¥ 
and the frequency approxi- 
mately 300Hz at 3GPM, If 
these readings are not 
present proceed to replace 






Faulty indicator If all of the above 




PROBLEM 



POSSIBLE CAUSE 



REMEDY 



Teinpera.tur6 sonsor Check voltage a.t pins 4 and 

circuit defective 11. They should be the same, 

approxinately 240a¥. At. 24®C 
aAient t'eaperature if tlie 
voltage levels of the two 
pins are different and the 
above corrections have 
already been tried, proceed 
to replace PC board. 



5-3 . SYSTEM REPAIR/REPIACEMEWT 

5-4. The Series 6080A/81A RF Calorimeters are especially designed for 
independent, long term, trouble-free operation. Regular mechanical 
maintenance procedures, other than routine checks and cleaning care 

described just previously, are not required. In case of malfunction of the 
unit or replacement of a component , the entire equipment may be returned to 
the factory. This applies especially to any calorimeter still under the one 
year warranty. Consult with the factory. Note ~ Do not tamper with 
operational settings or do other una'uthorxzsd Maintenance work dumig the 
first year? it could be cause to void the warranty. Replacement of 
components that might be needed are given in this section: 

a. Coolant strainer cleaning or replacement. 

b. Temperature sensor replacement 

c. Flowmeter replacement 

5 - 5 . COOLfiMT STRfilMBR CLEANIHG OR REPIACEMENT 

5—6, To clean or replace the screen of the coolant stxaine.r follow the 
steps below: 

a. Disconnect water supply and drain the unit. 

b. The sediment bowl has a standard, right-handed threa.d. Grasp the 
sediment bowl in your hand and remove it by unscrewing it in a 
counterclockwise direction. 

c. When removing the sedim,ent bowl, the filter screen m.ay remain in 
the strainer body. Remove it for cleaning as well. Rinse the 
sediment bowl and filter screen under clean running water. If the 
stainless steel screen should become disfigured or blocked beyond 
cleaning, it should be replaced. 




TEMPERATURE SENSOR REALIGNMENT 



5—8, Each, tempei'atmrs sensor will have a. voltage output of 10nsV/°C, The 
sensors shouXcl xea.cl within of each other after, tsniperatuire stahxlxzesm 

If sensors are out of calibratiorif the following procedure for realignment 
must, be perfoEBiedt 

a. Circulate water through the system for at least five minutes or 
until sensors stabilize. Measure temperature of circulating water 
and voltage output (pins 4 and 11 of header Jl, Figure 6-5) of both 
sensors. The sensor outputs should read within ImV, at Header. This 
output voltage is determined by the water temperature in °C. 

Exa.mple: Water temperature is 5.5°C. 

Output voltage of each sensor then will be adjusted to lOmV x 5.5 = 
55mV, 

b. To adjust the output voltage, adjust 25K oha potentiometer (R1 or 
R2) until proper settings are reached. 

5~9, TEMPERATURE S ENSOR REPLACEMENT DISASSEMBLY 

a. Disconnect the hoses from the water supply and drain, unit before 
disassentoly . 

b. Unscrew connector collar and detach connector fro® sensor body. 

c. Unscrew sensor in a counterclockwise direction to remove. Be 
careful not to lose the sealing 0-ring. 

5-10. TEMPE RATURE SENSOR REASSEMBLY 

,5-11. If th.e same sensor is to be replaced,, clean the sensor of any scales 
or deposits that may have accuui.Talated on sensor probe. If a. new sensor is 
used a complete calibration is now required (see Section. VI) . 

5-12. Replace the sensor by reversing the procedure in paragraph 5-9. 
Reconnect the hoses to the unit's plumt>ing connections and turn on the water 
supply . 

5-13. FI£)W SENSOR 

5—14, The magnetic flow sensor is a very important but intricate, part of 
the calorinietric system. It is vulnerable, to particles such as hairs or 
scales in the coolant system and therefore is subject to occasional 
failure. If the flowmeter on the front panel of the control unit registers 

lower than normal , or if the digital power readings seem incorrect, the flow 
sensor may need servicing. 
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5-15. FLO WMET ER REPI-ACEMENT 

a. Disconnect water supply and drain the tin.it. 

b. The coolant strainer assembly can be reisoMed fro«. the flowmeter 
by taming in a comterclockwiss direction. 

c. The flowneter can now be removed from the inpot temperature 
assembly by turning the flowmeter counterclockwise with a 1-1/8 inch 
end-wrench. 

d. Use Teflon or an equivalent type of plumber’ s tape on the threads 
of the flowmeter to insure a proper seal when reinstalling. Note; 
When applying plumber's tape to threads, take care to start applying 
tape at a minimum of 1 thread from the end, so no tape can get 
trapped inside the plumbin,g and clog flowmeter. 

e. Note position of arrow on flowneter when assembling. Arrow 
should be pointed towards input temperature assembly. Thread output 
end of flowmeter into input temperature assembly until snug, then 
tighten. 

f. Replace coolant strainer assembly by reversing the above 
procedures. 





PIGORE 5-3 



TEST HEADER FTWCTIONS, 




PIN 


1 


input voltage reference +5V 


PIN 


2 


Input voltage ratio 


PIN 


3 


Input temperature voltage 


PIN 




Input temperature 


PIN 


%gf 


Supply voltage +5V 


PIN 


6 


Supply voltage +15V 


PIN 


7 


Ground 


PIN 


8 


Flow frequency 


PIN 


9 


Supply voltage —15V 


PIN 


10 


1 1 


PIN 


1 1 


Output temperature 


PIN 


12 


Output temperature voltage 


PIN 


13 


Output voltage ratio 


PIN 


14 


Output voltage reference +5V 
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R8, ratio adjust potentiome^ter , to read the value calculattjd for 

output temperature OP Amp. When this is done, ‘reconnect the positive 
lead of dc millivoltmeter back to pin No. 11 of header .J1 (OUTPUT 
TEB4P) to check if the 100m¥ is still being applied. If not, readjust 
to 100 ib¥ and adjust the value again. This may take a few times 
to reconcile, 

l. Keeping the ON/OFF switch in the OFF position set switch SI oa 
the PC board to position shown in Figure 6-4. Connect the dc power 
supply and dc millivoltmeter as shown below. 

DC Power Supply: Positive lead to (INPUT TEMP) pin No. 4 of 

header Jl. 

Negative lead to ground. 

DC Voltmeter; Positive lead to (INPUT TEMPj pin NO'. 4 of 
header Jl. 

Negative lead to ground. 

m. Again adjust the dc power supply output to read lOOmV ±10uV on 
the dc millivoltmeter using the 200mV range. Keeping the voltage at 
this level in the following adjustments is very critical. 

n. When lOOmV is stable remove positive lead of the dc millivolt- 

meter and connect to pin No. 2 of header Jl. Mow adjust R7 (RATIO 
ADJUST) potentiometer, to read the ¥ value. When this is done 
reconnect the positive lead, of dc mil iS voltmeter back to the, (INPUT 
TEMP) Pin Ko. 4 of header Jl, to check if the lOOaV is still being 
applied. If not, readjust to 100m¥ and adjust the value again. 

This may also take a few minutes to reconcile. 






* changing the Y.E.W, meter connections, turning off the * 

* water or removing the power cable from the load input * 

* connector. 

********************************************************** 






HI RANGE FLOW INDICATOR CALIBRATION 



6-9. This sectio^n explains calibration of flow indicator HI range. Refer 
to figure 6-7 while following the steps below. 

a. Place the control unit int he b:I range by releasing the image 
selector button. Adjust water flow to approximately 7 GPM, 

b. Connect the positive lead of dc millivoltiieter tO' the coiHion leg 
of resistors R1 and R2 and negative lead to Pin 2 of J1 on, flow 
indicator PC board. Adjust the voltage between the common leg of R1 
and R2 and Pin 2 of J1 on flow indicator PC board to SllmV ±lmV by 
adjusting R4. 

c. Disconnect mil livotmeter and connect positive lead of frequency 
counter to pin 8 of header J1 on the main PC board and negative lead 
to PC board ground (see Figure 6--2) . The frequency output will be 
approximately 700Hz. Adjust R9 flow indicator PC board until the 
appropriate LED is lighted based on the expression lOOHz = 1 GPM and 
that each LED represents 1/2 GPM, with the scale starting at 6 GPM. 

6-10. LOW RANGE FLOW INDICATOR CALIBRATION 

6~11. This section explains calibration of flow indicator LOW range. Refer 
to Figure 6-7 while following the steps below: 

a. Place the con,trol unit in LOW range by depressing the range 
selector button. Adjust water flow to approximately 3 GPM. 

b. Connect the positive lead of dc millivoltmeter to the common leg 
of resistors R1 and R2 and the negative lead to pin 2 of J1 on flow 
indicator PC board. Adjust the voltage between the common leg of R1 
and R2 and pin 2 of J1 on flow indicator PC board to 687mV' ±lm¥ by- 
adjusting R3. 

c. Disconnect milliwoltHieter and, connect positive lead of frequency- 
counter to pin 8. of header Jl on the Biain PC board and negative lead 
to PC board ground (see Figure 6~2) . The frequency output will be 
approximately 300Hz. Adjust RIO (flow indicator PC board) until the 
first LED is lighted, which represents 3.0 GPM. 
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FIGURE 6-2. 
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